ABSTRACT: TiO 2 /LaFeO 3 composites were synthesized by a simple self-combustion method in this study. All the composites were evaluated by photocatalytic experiments with methyl orange as model contaminant. The effects of calcination temperature and content of component were investigated in detail. The results show that the TiO 2 /LaFeO 3 composites are responsive to both ultraviolet and visible light. The composites show fairly good reusability in at least 3 using cycles. It is a promising photocatalyst to treat environmental pollutions.
INTRODUCTION
Based on the advantages of high photoreactivity, non-toxicity, cheap and chemical stability, TiO 2 is usually considered to be a good photocatalytic material. However, its band gap (3.2eV)
is so large that pure TiO 2 is hardly responsive in visible light irradiation. To improve the visible light responsive ability of TiO 2 is hence an important research topic in photocatalysic studies.
It is reported that choosing a material such as perovskite oxide with appropriate crystal structure, morphology, particle size and bandgap energy will dramatically improve TiO 2 's photocatalytic activity. LaFeO 3 is a typical perovskite material with lots of advantages, such as narrow band gap, good stability and non-toxic. The photocatalytic properties of TiO 2 /LaFeO 3 composite prepared by a suitable method to control the morphology are hence anticipating.
Self-combustion is a new method to synthesize nano-sized inorganic materials in highly homogeneous forms. It's an effective method to control the morphology of products. To the best of our knowledge, there are few reports about TiO 2 /LaFeO 3 prepared by self-combustion.
In this study, high photocatalytic activity TiO 2 /LaFeO 3 composites were successfully synthesized by a simple self-combustion method. Several effects such as calcination *Corresponding author at: Department of Environmental and Chemical Engineering, Nanchang Hangkong University, Nanchang 330063, PR China E-mail address: cph1979@126.com (PH Chen) temperature, component content, reusability were investigated in detail. The results show the composites are promising photocatalysts to treat environmental pollutions.
EXPERIMENTAL

Materials and reagents
Lanthanum oxide (La 2 O 3 , 99.99%) and Ferric nitrate were purchased from Xilong Chemical Co., China. Other reagents (such as Citric acid, nitric acid, N-butyl titanate) are all analytical reagents, commercially available, and used in this study without further purified.
Preparation of TiO 2 /LaFeO 3
Typically, Lanthanum oxide was dissolved in nitric acid to get 0.1M lanthanum nitrate solution 17.5 ml tetrabutyl orthotitanate was added into the solution of 21.0g citric acid and 6.0 ml glycol. After that, 10 ml nitric acid was added and vigorously stirred for 2 h to get TiO 2 sol (named as A). 5ml 0.1M lanthanum nitrate solution, 0.2020g ferric nitrate and 0.2100g citric acid were mixed to get a solution (named as B) and added into the TiO 2 sol solution. After the pH was adjusted to be 6-7, the mixture was heated to self-combustion. The ash was washed and dried in air, then calcined at 600°Cto get TiO 2 /LaFeO 3 containing 3% LaFeO 3 . The other composites containing 5%, 8% and 10% LaFeO 3 were prepared with the same protocol but changing the amount of lanthanum nitrate solution, ferric nitrate and citric acid accordingly.
Pure TiO 2 or LaFeO 3 was prepared by the same method but without B or A as controls. 
Where W is the degradation rate of MO; C 0 is the concentration of MO (mg/ L) at time= 0 (min); C x is the concentration of MO (mg/L) at time t (min).
Effect of calcination temperature
The composite containing 10% LaFeO 3 was used to investigated the effects of calcination temperature in detail due to its high activity. After self-combustion, the sample was calcined at different temperatures (500°C, 600°C and 800°C). The products were used to degrade MO under visible light.
2.3.3
The reusable ability
After photocatalytic activity experiments, the photocatalysts (containing 10% LaFeO3 and calcinated at 600°C) were collected and thoroughly washed by water and alcohol, and then dried.
They were used in the visible light irradiating photocatalytic activity experiments again, and repeated in 3 cycles to evaluate their reusable abilities.
3 FIGURES Figure 3 shows the reusability of the composites. It can be seen that the composites reserve fairly good photocatalytic activity after three cycles under visible light irradiation. It shows the photocatalysts have good stability, and can be used repeatedly, which will significantly reduce the cost as they are used in the practical application.
CONCLUSION
High photocatalyticly activitive TiO 2 /LaFeO 3 have been successfully prepared by self-combustion method. The photocatalysts are responsive to both UV and visible light. 600°C is proved to be the best calcinated temperature. The photocatlysts show fairly good reusability, which will benefit its practical application.
